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Abstract 

The importance of students' cognitive flexibility abilities in solving mathematical prob-
lems is the driving force behind this research. This study's goal was to identify and charac-
terize students' levels of cognitive flexibility in handling mathematical problems in light of 
the indicators. This kind of study uses qualitative research techniques and a phenomeno-
logical design. The instrument employed is a test of problem-solving skills that has been 
supplemented with markers of cognitive flexibility to see the talents that have been as-
sessed and interviews to learn more in-depth. In this study, data on students' capacities 
for cognitive flexibility in solving mathematical problems were collected and analyzed uti-
lizing exams for such problem-solving and the indicators employed. Two markers of cog-
nitive flexibility are included in this examination of mathematical problem-solving skills: 
(1) offering several interpretations of a picture, story, or mathematical issue, and (2) ap-
plying a variety of mathematical problem-solving techniques. According to the findings of 
this study, 5 participants fell into the flexible category, 6 people fell into the somewhat 
flexible category, and 4 participants fell into the less flexible category when it came to 
their ability to solve mathematical problems. The research's relevance is that future re-
searchers and educational practitioners can attempt to construct learning to improve 
students' cognitive flexibility abilities in solving mathematical issues. This can be investi-
gated in topics other than social arithmetic. 

 
Abstrak 

Latar belakang penelitian ini yaitu pentingnya kemampuan cognitive flexibility siswa dalam 
pemecahan masalah matematis. Penelitian ini bertujuan untuk mengetahui serta 
mendeskripsikan kemampuan cognitive flexibility siswa dalam pemecahan masalah ma-
tematis berdasarkan indikatornya. Jenis penelitian ini adalah desain fenomologi dengan 
metode kualitatif. Adapun penggunaan tes kemampuan pemecahan masalah yang telah 
diliputi indikaor kemampuan cognitve flexibilty untuk melihat kemampuan cognitive flexi-
bilty yang telah diujikan dan wawancara untuk mengetahui lebih mendalam merupakan in-
strumen penelitian ini. Dalam penelitian ini, data diperoleh untuk melihat kemampuan cog-
nitive flexibility siswa dalam pemecahan masalah matematis yang dianalisis menggunakan 
tes pemecahan masalah matematis berikut indikator nya. Tes pemecahan masalah ma-
tematis ini memuat dua indikator kemampuan cognitive flexibility yaitu: 1) memberikan 
berbagai penafsiran terdapat suatu gambar, cerita, atau masalah matematis; dan 2) 
menggunakan beragam strategi penyelesaikan masalah matematis. Kesimpulan yang di-
peroleh dalam penelitian ini terkait kemampuan cognitive flexibility siswa dalam pemecahan 
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masalah matematis sebanyak 5 partisipan berada pada kategori fleksibel, 6 partisipan be-
rada pada kategori cukup fleksibel, dan 4 partisipan berada pada kategori kurang fleksibel. 
Sehingga implikasi dalam peneltian adalah agar para peneliti selanjutnya maupun praktisi 
pendidikan dapat berupaya mendesain pembelajaran untuk meningkatkan kemampuan 
cognitive flexibility siswa dalam pemecahan masalah matematis dan dapat diteliti pada ma-
teri lain selain aritmatika sosial. 
 
Keywords: Cognitive flexibility; Student; Solving mathematical problems; Phenomenology 

study. 
 

INTRODUCTION 

The ability to cognitive flexibility in 
mathematics is basically one of the de-
mands for learning direction that is 
needed now and in the future, so it is im-
portant for students to have it (Damirchi 
et al., 2020; Hong et al., 2021; Milla-Cano 
& Gatica-Ferrero, 2020; Theeboom et al., 
2015; J. Wang & Jou, 2020). Furthermore, 
educators strive for students to become 
someone who has cognitive flexibility, 
namely someone who is able to see prob-
lems from various perspectives, has vari-
ous ways of solving mathematical prob-
lems, has self-efficacy, but a lot of mate-
rial content makes educators generally 
prioritize other aspects such as under-
standing concepts, so that in the process 
of solving math problems, many students 
are still based on formulas, and step by 
step methods from guidebooks (Al-
Zoubi, 2020; Chen et al., 2019), this can 
be seen from the experience of research-
ers in teaching junior high school stu-
dents. This also provides smaller oppor-
tunities for students to find answers or 
alternative solutions that are different 
from what has been taught, and causes 
the cognitive and affective abilities of 
students to not be varied and maximal 
(Al-Zoubi, 2020; Demirtaş, 2020; Gökçen 
et al., 2019). 

Cognitive is a thought process, 
namely the ability of individuals to con-
nect, assess and consider an event or 
events (Jiatong et al., 2021a). Cognitive 
has an important role for the develop-
ment of students in the present and in 

the future because almost everything 
that is done in school learning is related 
to cognitive (Gao et al., 2018). Students 
are objects that are directly related to the 
learning process, so that cognitive devel-
opment greatly determines the success 
of students (Jiatong et al., 2021b). There-
fore, it is not surprising that cognitive 
abilities are very much needed by stu-
dents in current learning so that educa-
tors are also required to apply a curricu-
lum that is able to develop students' cog-
nitive development better, this happens 
because of increasing competition in the 
era of globalization and only people who 
have high cognitive abilities capable of 
competing in this era (R. N. Wang & 
Chang, 2022). Through cognitive devel-
opment, students' thinking functions can 
be used quickly and precisely to solve a 
problem (Cambaz & Ünal, 2021). So it can 
be said that cognitive is also related to 
problem solving (He et al., 2022). 

One of the objectives of learning 
mathematics at the secondary school 
level is to guide students to have problem 
solving abilities (Depdiknas, 2006). It was 
further stated that in the process of 
learning mathematics, schools have been 
required to involve solving mathematical 
problems as an integral part (NCTM, 
2000). Problem solving is also the core of 
mathematical activity and is one of the 
competencies that is needed in the 21st 
century (von Duyke & Matusov, 2015). 
These in daily life, problem solving abili-
ties are required including in the work 
environment and school environment 
(Swanson, 2015).  
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The goal of problem solving is to 
identify a solution to a problem whose 
solution cannot be found immediately 
(Schoenfeld, 1985). Therefore, some re-
searchers emphasize that students' prob-
lem-solving abilities are important to be 
studied more deeply (Bosch et al., 2018; 
Grežo & Sarmány-Schuller, 2018; 
Kingsdorf & Krawec, 2016; Pratama & 
Setyaningrum, 2018). Moreover, problem 
solving is a process in which a person us-
es acquired knowledge, skills and under-
standing to meet the demands of an un-
known situation (Swanson et al., 2019).  

One of the key components of the 
mathematics curriculum, which is used 
not just in Indonesia but also around the 
world, is problem solving (Arcavi & Fried-
lander, 2007; Jonassen, 1997; Sweller, 
1988). Sadly, the study's findings indicate 
that students struggle to solve math 
problems (Chevalier et al., 2020; Soe-
wardini et al., 2019; Utemov et al., 2020; 
Wen et al., 2020). Cognitive development 
of students can be included in problem 
solving into school subjects (Kingsdorf & 
Krawec, 2016). In Indonesia, this cogni-
tive ability is included in subjects, where 
students are strived to be able to answer 
questions that are required to think at a 
higher level, but this is very influential 
from human resources, namely students, 
and educators (Arifin et al., 2021). An ed-
ucator who teaches or gives students 
high-level thinking questions should be 
able to analyze the suitability of the 
questions, meaning that the educator 
himself is able to think at a higher level, 
that is, has cognitive flexibility abilities. 

In neuropsychology, the capacity to 
shift between modes of thought and ad-
just to novel or shifting circumstances is 
referred to as cognitive flexibility  (Bilgic 
et al., 2021). The activities one takes to 
address current issues when presented 
with a dynamically changing environ-
ment are thought to result in cognitive 

conflict (Martinez & Dong, 2020). On the 
one hand, efforts are made to continue 
acts that aim to achieve a specific result. 
On the other hand, the actions taken 
continue to be flexible and open to po-
tential alternatives, to abandon ineffec-
tive goals, and to adjust to changing ex-
ternal or internal situations (Lloyd et al., 
2013; Marzecová et al., 2013; Muyan-Yılık 
& Demir, 2020). Therefore, given how 
quickly things are changing, it will take 
flexible thinking to address any potential 
issues that may arise (Chung et al., 2012; 
Ebersbach & Hagedorn, 2011; Martin et 
al., 2011).  

In problem solving, students also to 
solve mathematical problems quickly 
with the various concepts they have, one 
needs mathematical cognitive flexibility 
(Martin & Anderson, 2009; Spensley & 
Taylor, 1999). They must be able to com-
prehend the issue at hand in order to find 
a solution (Astutiani & Isnarto, 2021; Fajri 
et al., 2021), consider it from different 
perspectives and avoid thinking rigidly in 
terms of a single course of action (Jones 
et al., n.d.). However, based on the reali-
ty on the ground that mathematical 
problem-solving flexibility is still lacking 
in kids (Gruber et al., 2010; Han et al., 
2011).  

It is expected that in the context of 
issue solving, students' cognitive flexibil-
ity will allow them to offer answers to 
novel challenges that differ from com-
mon solution approaches, come up with 
fresh solutions, and shift their previous 
perspective (Crosbie et al., 2009). When 
students are able to alter their ideas and 
approach problems in different ways, 
they are said to be cognitively flexible 
(Zhang et al., 2009). Cognitive flexibility 
is needed as one of the brain-based skills 
needed by humans to carry out tasks ef-
fectively and solve problems (Spensley & 
Taylor, 1999). Individuals who succeed in 
adapting are those who can be called 
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elastic, what is meant In the field of edu-
cation, thinking flexibility is also referred 
to as cognitive openness or cognitive 
flexibility (R. N. Wang & Chang, 2022). 

Several previous research studies 
on cognitive flexibility abilities include 
research on the effect this study found 
that there is a positive relationship be-
tween cognitive flexibility and resistance 
to change cognitive resistance, where 
employees are more able to accept or-
ganizational changes in aspects of 
awareness of alternatives and choices 
before deciding and behavioral adjust-
ments to new situations (Renner & Bev-
ersdorf, 2010). Additionally, the study's 
findings indicate a connection between 
cognitive flexibility and problem-solving 
abilities. Its a correlation strength of 
0.840, and cognitive flexibility contrib-
utes 70.6% to problem-solving abilities 
(Bilgin, 2009). Thus, cognitive flexibility 
influences increasing students' problem-
solving abilities.  

The results of previous research on 
the flexibility component include cogni-
tive variety, cognitive novelty and change 
in cognitive framing, meaning that when 
students possess the capacity for flexible 
thought (cognitive flexibility), the ability 
to quickly pose a variety of challenges 
(cognitive variety), and the capacity to 
solve innovative or unexpected situations 
(cognitive novelty). as well as being able 
to change or identify in a new way 
(change in cognitive framing) (Hillier et 
al., 2006). From this description it in-
cludes novelty and elaboration in think-
ing (cognitive originality and cognitive 
elaboration) so that these components 
are considered the same (Gajewski et al., 
2010). Furthermore, cognitive flexibility 
can increase various possible options for 
solving various problems (Bilgin, 2009), 
students, where learning, and the ques-
tions given by teachers in the process of 
teaching and learning must emphasize 

aspects of higher-order thinking skills, 
namely cognitive flexibility abilities.  

In this study what is meant by stu-
dents' cognitive flexibility towards math-
ematics is the ability of various alterna-
tive choices to their ability to solve prob-
lems so that they can achieve success in 
learning achievement in mathematics. 
Furthermore, someone who can see 
problems from various points of view, has 
various ways of solving mathematical 
problems, has self-efficacy. The indica-
tors of cognitive flexibility that are con-
sidered include aspects of: providing var-
ious kinds of inventions using numerous 
approaches and tactics in relation to an 
image, a story, or a problem. This sup-
ports the idea that mental flexibility is 
crucial for solving mathematical issues 
(Al-Zoubi, 2020; Boonen et al., 2016; 
Bullot, 2009) because a lot of content 
material makes educators generally pri-
oritize other aspects such as understand-
ing concepts, so that in the process when 
solving mathematical problems, many 
students are still based on formulas, and 
step by step methods from guidebooks 
(Alzubi et al., 2022). However, research 
related to cognitive flexibility in solving 
math problems still needs to be studied 
more deeply and has not yet been fo-
cused on seventh grade students at junior 
high school. Therefore, this study tries to 
examine more deeply related to students' 
ability to adapt their thinking when ad-
dressing mathematical problems based 
on social arithmetic occurrences that oc-
cur in junior high school class VII. Accord-
ingly, this study seeks to ascertain stu-
dents' levels of cognitive flexibility when 
it comes to solving mathematical issues. 

 
Cognitive Flexibility 

Cognitive adaptability is the capacity to 
think followed by appropriate actions and 
in accordance with the situation at hand, 
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even though the situation changes sud-
denly (Silver et al., 2004). An individual 
who has cognitive flexibility will have var-
ious alternative choices when facing cer-
tain situations or problems in his life. 

 
Definition of Cognitive Flexibility 

Cognitive flexibility is the capacity of a 
person to coordinate cognitive strategy 
processes in response to novel and unex-
pected environmental events (Hillier et 
al., 2006). Martin further suggests that 
cognitive flexibility might be seen as the 
capacity to consider before acting simul-
taneously, appropriately and adequately 
in the situation (Yıldız Durak & Atman 
Uslu, 2022). Then an individual who dis-
plays task representations from multiple 
perspectives will be able to more easily 
interpret situational changes and be 
more cognitively flexible (Lowrey & Kim, 
2009). Based on the definition of cogni-
tive flexibility, it may be deduced that the 
type of cognitive flexibility being dis-
cussed in this study is the capacity of stu-
dents to think followed by appropriate 
actions and in accordance with the prob-
lem-solving questions that are solved, 
even though the questions are different 
from before. 
 
Aspects of Cognitive Flexibility 

Aspects of cognitive flexibility include 
cognitive variety, cognitive novelty and 
change in cognitive framing, meaning 
that when students possess the capacity 
for flexible thought (cognitive flexibility), 
the ability to quickly formulate a variety 
of challenges (cognitive variety), the ca-
pacity to address unique or unexpected 
concepts (cognitive novelty), and the ca-
pacity to alter or reframe their identities 
(change in cognitive framing) (Crosbie et 
al., 2009). From the description it in-
cludes novelty and elaboration in think-
ing (cognitive originality and elaboration 

cognitive) so that these components are 
considered the same. As for the aspects 
of cognitive flexibility (Chen et al., 2019) 
that is: (a) Get used to having an open 
mind; (b) Usually have many ideas and 
ideas about something; (c) Accustomed 
to changing the point of view or individu-
al thinking when getting new infor-
mation; and (d) Accustomed to using var-
ious ways of solving problems to solve 
the same problem 

In this study the aspects of cogni-
tive flexibility used are (a) Give different 
perspectives on a picture, tale, or issue; 
(b) Utilizing a range of techniques and 
methods to solve problems. 
  
METHOD 

Research Design 

This study uses a phenomenological de-
sign with a qualitative approach (Cre-
swell, 2015; Darmadi, 2011; Drew et al., 
2017) to describe the experience of stu-
dents related to an event (Creswell, 
2015). Participants consisted of students 
whose answers and experiences were ex-
amined, while the phenomenon studied 
was mathematical problem-solving abili-
ties of kids' cognitive flexibility. There are 
3 stages of the phenomenological ap-
proach used in this study, namely intui-
tive, analyzing, and describing. The fol-
lowing is shown in Figure 1 (Sugiyono, 
2013). 

 
Figure 1.  Stages of phenomenological research 
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Sample and Data Collection 

The research sample consisted of 15 
grade VII junior high school students in 
North Sumatra Province, Indonesia, aged 
12-13 years. The 15 students consisted of 
6 boys and 7 girls. Related to how they 
learn, how the books and teaching mate-
rials they use, and who teaches can be 
evident in the study's findings. To gather 
data on students' cognitive flexibility abil-
ities in solving mathematical issues, ex-
aminations of mathematical problem-
solving based on cognitive flexibility abil-
ity indicators are utilized.  

This study has a formulation of the 
level of cognitive flexibility ability formu-
lated by the researchers themselves. The 
clarification of students' cognitive flexi-
bility level formulated by the researchers 
themselves consisted of five levels, 
namely, TKCF 4 (Very Flexible), TKCF 3 
(Flexible), TKCF 2 (Quite Flexible), TKCF 1 
(Less Flexible), and TKCF 0 (Not Flexible). 
Guidelines for the level of cognitive flexi-
bility ability formulated by the research-
ers themselves as shown in table 1 below. 

 
Table 1. Cognitive Flexibility Ability Test Level 

Guidelines 

Score Level Category 

20 ≤ N ˂ 25 Level 4 Very Flexible 
15 ≤ N ˂ 20 Level 3 Flexible 
10 ≤ N ˂ 15 Level 2 Quite Flexible 
5 ≤ N ˂ 10 Level 1 Less Flexible 
0 ≤ N ˂ 5 Level 0 Not Flexible 

Note: N = total TKCF score 

In addition, interviews were also 
used to clarify students' cognitive flexibil-
ity abilities. Interviews were conducted 
with 15 participants, each once at a dif-
ferent time. The interviews conducted 
aimed to verify and find out how far stu-
dents understand social artmatics mate-
rial, and how students can solve the ques-
tions given based on tests lacking cogni-
tive flexibility when tackling mathemati-
cal issues that have already been ad-

dressed by other students. Goal-setting 
and student communication were used to 
collect data and teachers without forcing 
them to respond and promising to keep 
their identities confidential. As a result, 
students are more willing to answer tests 
and questions given (Darmadi, 2011). 

 
Analyzing of Data 

Data were analyzed in this study using 
triangulation, namely checking data or 
sources from various methods or times. 
In addition, this study uses triangulation 
of data sources from different students to 
strengthen credibility and confirmability 
(Creswell, 2015). 

Qualitative research is declared val-
id if it has a level of credibility, transfera-
bility, dependability and confirmability 
(Creswell, 2015). The credibility test, also 
known as a test of trust in the research 
data presented by the researcher, entails 
extending observations, improving re-
search accuracy, conducting triangula-
tion, i.e., triangulation of sources, trian-
gulation of data collection techniques, 
and time, so that credibility in this study 
includes these factors. The degree of ac-
curacy or applicability of research find-
ings to the population from which the 
sample was drawn is indicated by trans-
ferability, an external validity in this 
study. Accordingly, transferability in this 
study entails making research reports as 
detailed, clear, systematic, and reliable as 
possible. Transferability is the process by 
which qualitative researchers show that 
their findings are applicable to other con-
texts (Prabowo et al., 2022). Every math 
instructor in Indonesia will be required to 
enhance pupils' abilities to solve mathe-
matical issues, particularly their cognitive 
flexibility. In this study, it was discovered 
that students' capacity to exercise cogni-
tive flexibility varied depending on their 
individual features. This study has im-
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portant implications for how educators 
and researchers can approach teaching 
and learning in the future, particularly in 
schools, to improve kids' cognitive math 
problem-solving abilities. Nevertheless, 
other topics besides social arithmetic can 
be explored to increase our understand-
ing of cognitive flexibility. Future study is 
also intended to create learning models 
or techniques to improve cognitive flexi-
bility in addressing mathematical prob-
lems. The transferability procedure oper-
ates in this situation. Dependability in a 
study is achieved by completing an audit 
of the complete research process with a 
supervisor to be able to explain all data 
activities to analysis and decision mak-
ing. Dependability in a study is achieved 
when other people can reproduce or rep-
licate the research process. Last but not 
least, dependability is the extent to which 
a study can be replicated by additional 
researchers with the results remaining 
consistent (Prabowo et al., 2022). The 
cognitive flexibility skills of pupils in solv-
ing arithmetic problems will be explained 
by this study. According to the findings of 
this study, researchers and educational 
professionals should attempt to create 
classroom instruction in the future, espe-
cially in schools, to help students develop 
their cognitive flexibility skills when solv-
ing mathematical issues. Nevertheless, 
additional subjects besides social arith-
metic can be used to study cognitive flex-
ibility for future research. Future study is 
also intended to create learning models 
or techniques to improve cognitive flexi-
bility in addressing mathematical prob-
lems. The findings of this study (in the 
form of an overview of junior high school 
students' cognitive flexibility in solving 
math problems on social arithmetic ma-
terial) were also discussed with experts 
not affiliated with the researchers. The 
dependency concept has been applied in 
this instance and in this investigation. 

Finally, the confirmability or objectivity 
test for research is comparable to the de-
pendability test in that testing can be 
done concurrently; consequently, con-
firmability in this study includes testing 
the research results obtained in relation 
to the procedures that have been carried 
out to meet confirmability standards. 

Therefore, this study retrieved data 
obtained from the research location at 
one of the Public Middle Schools in Pa-
dangsidimpuan City to obtain validity, so 
the efforts when all the data had been 
gathered, the researcher took the deci-
sion to carry out the procedure of verify-
ing the accuracy of the data (trust) and 
going back to the research frequently. at 
the research site to verify the accuracy of 
information on students' capacities for 
cognitive flexibility when completing 
mathematical tasks. 

 
RESULTS AND DISCUSSION  

Results 

To find out more about cognitive flexibil-
ity abilities and researchers assessed 
cognitive flexibility abilities in pupils at 
one of the Padangsidimpuan's State 
Middle Schools. Besides that, the re-
searchers also discussed with the school 
principal, class VII mathematics teacher 
regarding the application of the curricu-
lum, learning methods and the condi-
tions of the students who would be par-
ticipants in this study. Some of the in-
formation obtained among them: (a) In 
terms of curriculum; This State Junior 
High School implements the 2013 cur-
riculum with the Semester Credit System 
(SKS) learning starting from the 
2013/2014 academic year, with this sys-
tem giving students the freedom to 
study, and developing according to stu-
dents' abilities naturally, as for the total 
credit load that students must take is 
228JP. Each semester the maximum 
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number of credits that can be taken is 38 
JP, while subjects are grouped into two 
types, group A subjects cover a minimum 
of 180 JP and group B subjects at least 48 
JP. The number of math teachers in class 
VII is 5 people. In terms of learning meth-
ods, the learning methods used by the 
teacher vary according to the topic of the 
material to be discussed; (b) The material 
taught in mathematics includes a total 
load per semester of 5 JP; (c) The age of 
class VII students at this SMPN ranges 
from 12-13 years, the same as other 
schools 

After discussions with school prin-
cipals and mathematics teachers, re-
searchers conducted observations, tested 
cognitive flexibility abilities of partici-
pants consisting of 15 class VII partici-
pants, with the aim of capturing infor-
mation about participants' cognitive flex-
ibility abilities in solving mathematical 
problems on social arithmetic material. 
As for indicators of cognitive flexibility 
ability can be seen from the 3 essay test 
questions which are intended to deter-
mine the extent to which students under-
stand social arithmetic material, and how 
students can solve the given questions. 
Here are 3 questions used in this study:  

 
(1) The percentage of profit is obtained from the 
amount of profit divided by the purchase price mul-
tiplied by 100%. Consider the following example! 
I bought shoes for IDR 90,000. To get a 30% profit, I 
must sell it for IDR 117,000. Make more than one 
other problem that results in a profit percentage! 

 
(2) The following diagram shows the buying and 
selling prices of fruit at a shop in 3 months 
 

 
Figure 2.  Picture of the diagram for the cognitive 

flexibility ability test number 2 
 
Based on the diagram above, make 3 different ques-
tions and their answers relating to the selling price 
and buying price. 

 
(3) The cost of sending 5 cans of Kong Guan Cake is 
IDR 45,000. It is known that the cost of shipping 
goods is IDR 9,000 per kilogram. 
On each can written net weight (net) 900 grams. 
Use more than one method to determine the maxi-
mum weight of one can that is used to pack the 
cake! 

 
Based on the diagram above, make 3 different ques-
tions and their answers relating to the selling price 
and the buying price. 

 
As for one of the questions about 

the ability of cognitive flexibility in solv-
ing mathematical problems as follows. 
The profit percentage is obtained from 
the profit divided by the purchase price 
multiplied by 100%. Consider the follow-
ing example! “I bought shoes for IDR 
90,000. To get 30% profit, I must sell it 
for IDR 117,000.” Make more than one 
other problem that results in a 30% win-

 
Figure 3. Alternative answers to participants' cognitive flexibility abilities 2 
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ning percentage! From the questions 
asked to the students below, it can be 
seen the alternative answers of the par-
ticipants (See Figure 3 and Figure 4).  

The indicators used in cognitive 
flexibility skills in solving mathematical 
problems are: 1) giving several interpre-
tations of a graphic, narrative, or math-
ematical problem; and 2) utilizing nu-
merous mathematical problem-solving 
techniques. From the answers of the par-
ticipants it can be seen that, participant 1 
has been able to optimally use his own 
way and the method of solving problems 
that are appropriate to the problems 
asked for, while participant 2 has not op-
timally put forward cognitive flexibility 
ideas, this can be seen from the partici-
pants' answers that are not appropriate in 
giving examples of problems which was 
requested with a 30% advantage, besides 
that, the participants also did not provide 
answers with correct solutions to the giv-
en social arithmetic questions, so that 
aspects of mathematical cognitive flexi-
bility abilities did not appear in this case. 

As for what follows below, an anal-
ysis of the results of written scores ob-
tained from 15 participants on social 
arithmetic questions will be described. 
The following is an analysis of the results 
of the answers written on the cognitive 
flexibility ability in solving mathematical 
problems as shown in Table 2. 
 

Table 2. Analysis of Written Test Results Score 
Answers Cognitive Flexibility Ability in Solving 

Mathematical Problems Overall 

Participants 
Skor Ques-

tion Number Average Level 

1 2 3 

1 19 18 20 19.00 Level 3  
2 6 7 10 7.67 Level 1  
3 8 9 10 9.00 Level 1  
4 11 12 15 12.67 Level 2  
5 17 19 18 18.00 Level 3  
6 12 14 11 12.33 Level 2  
7 19 16 17 17.33 Level 3  
8 13 12 15 13.33 Level 2  
9 6 7 9 7.33 Level 1  

10 14 12 13 13.00 Level 2  
11 19 18 19 18.67 Level 3  
12 6 7 9 7.33 Level 1  
13 11 14 12 12.33 Level 2  
14 13 15 12 13.33 Level 2  
15 18 16 20 18 Level 3  

 
Figure 4.  Alternative answers to participants' cognitive flexibility abilities 1 

 



Kreano, 13(2) (2022): 354-369      363 

 

Discussion 

In general, R1, R5, R7, R11, R15 (as many 
as 5 participants) were able to under-
stand the meaning of the questions giv-
en, it can be seen from the written results 
that 5 participants were able to provide 1 
answer with 1 approach but there was 
still an answer to one of the solutions 
that was not thorough. This shows that 5 
Participants received a score of 3. The 
score obtained by S1 on the flexibility in-
dicator criteria was 3, because 5 Partici-
pants were able to provide correct an-
swers and reasons with 3 different ap-
proaches, namely the approach for ex-
ample 2, example 3, and example 4 So 
that 5 Participants at this level have good 
flexibility, seen from their capacity to use 
one method to tackle a problem, then 
switch to another According to the writ-
ten results, the five participants were 
able to answer the problem in one way 
before using another method. It's just 
that some of the obstacles experienced 
by the 5 participants, one of which was a 
lack of accuracy, so that the answers 
were not in accordance with the ques-
tions and only 1 question was correct. 
Based on the written results, it shows 
that 5 participants showed an indicator of 
flexibility in answering questions. Based 
on several written test results and inter-
view results, 5 participants were able to 
demonstrate cognitive flexibility abilities 
with indicators of flexibility however 
there were, so that 5 participants were 
included in cognitive flexibility ability lev-
el 3 (flexible). 

In general, R4, R6, R8, R10, R13, 
R14 (as many as 6 participants) were able 
to provide 2 correct answers and reasons 
with two different approaches, but in 
other answers there were still errors in 
giving answers, so 6 Participants got a 
score of 2 on the flexibility indicator crite-
ria. Based on this, it shows that the 6 par-

ticipants at this level have sufficient flexi-
bility, seen from their ability to solve 
problems in one way and then use anoth-
er way, but in other questions there are 
still errors in answering questions. Based 
on some of the written test results and 
interview results, 6 participants were suf-
ficiently able to demonstrate cognitive 
flexibility abilities with flexibility indica-
tors, so that 6 participants were included 
in cognitive flexibility ability level 2 (quite 
flexible). 

Based on the results written in gen-
eral R2, R3, R9, R12 (totaling 4 partici-
pants), it appears that 4 participants can 
show indicators of flexibility but still must 
be developed, because 4 participants get 
1 score on the criteria for flexibility indi-
cators. 4 Participants provide answers in 
a way that is commonly used and still in 
general (like the alternative answers that 
have been provided or has the same ap-
proach as other subjects). Based on the 
written results and interview results, it 
was shown that 4 participants had not 
been able to solve problems with various 
interpretations or answers correctly so 
that 4 participants at this level had not 
shown any indicators of flexibility, so that 
4 participants were included in cognitive 
flexibility ability level 1 (less flexible). 

From the research results above, 
according to observations made, namely 
the importance of being taught cognitive 
skills in teaching and learning, so that it 
will affect students' ability to think. There 
are several reasons for the need for cog-
nitive abilities in learning mathematics, 
with an emphasis on cognitive flexibility 
abilities, among them are as follows: (1) 
mathematics is a complex and broad 
knowledge so that it is not sufficiently 
taught by rote, (2) students have the po-
tential to cognitive flexibility and self-
efficacy in all matters, including mathe-
matics which is the science of human ac-
tivity, (3) when addressing issues, kids 
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might come up with their own solutions, 
thereby satisfying themselves (triggering 
internal motivation), (4) educators can 
see original contributions, and amazing 
ideas from students, so as to provide op-
portunities to share ideas, and learn from 
each other, (5) improve students' abilities 
and mathematical abilities, (6) provide 
experience that find something that is a 
variety of alternatives requires process, 
deep and flexible thinking, persistence, 
and never giving up, such as making a 
variety alternative problems according to 
conditions, (7) real everyday life requires 
mathematics, while everyday problems 
are not routine, so they require cognitive 
flexibility in solving them. 

In the classroom, students who 
have different backgrounds and abilities 
will also have different cognitive abilities. 
So that students' cognitive flexibility abil-
ities in solving and posing problems can 
be grouped into certain levels. Certain 
levels include those that are less flexible, 
quite flexible, and flexible, where these 
levels are obtained from observations of 
the problem-solving skills given to stu-
dents. This is in line with the statement 
that cognitive flexibility abilities have var-
ious levels as they have various levels of 
intelligence (Roy & Dugal, 1998). Fur-
thermore, the statement states that 
when an individual performs a complex 
task, his behavior needs to be adapted to 
the situation and environmental condi-
tions in which he is located. However, 
when the tasks being carried out develop 
or become more complex, conditions and 
situations change (Canas, 2006). To be 
able to adapt to changing conditions, an 
individual needs to be flexible. 

Martin stated that before someone 
can show flexible behavior, that person 
must be cognitively flexible first (Martin 
M. M., 1995). To become cognitively flex-
ible, first, an individual undergoes a pro-
cess of social cognition in which the indi-

vidual becomes aware of the choices and 
alternatives that exist. Second, an indi-
vidual needs to have the will to be flexi-
ble. Because even though an individual 
realizes that the individual has alternative 
choices to deal with a particular situation, 
the individual must also have the motiva-
tion or willingness to realize the choice 
into a behavior that is suitable for use in 
that situation. Finally, an individual who 
has cognitive flexibility will believe in his 
own ability to behave effectively. When 
someone is aware of alternative choices 
and has the will or motivation to realize 
his choice, that person also needs to be-
lieve that his choice is beneficial to bring 
up the desired behavior (Martin M. M., 
1995). 

In addition, Canas describes two 
factors that support a person's cognitive 
flexibility. The first is attention or con-
cern. In detecting that the situation has 
changed, a person needs higher attention 
to access the situation and plan the ac-
tions to be taken as well as control the 
automatic response that usually appears. 
Second, cognitive flexibility refers to the 
experiences one has gained in dealing 
with similar tasks or situations (Canas, 
2006). The two explanations comple-
ment each other because to be cognitive-
ly flexible an individual needs both to 
cope with and to interpret new situations 
to restructure their knowledge to adapt 
behavioral strategies accordingly (Canas, 
2006). 

From the description above, it can 
be concluded that someone who is more 
cognitively flexible can be more effective 
in behaving and completing tasks in his 
life even in constantly changing situa-
tions (Canas, 2006). That is, cognitive 
flexibility will help an individual to be able 
to adapt and be able to quickly change 
the way he thinks. (Canas, 2006) also re-
vealed that an individual who has high 
cognitive flexibility will be able to have 
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the ability to generate ideas that are then 
used to solve problems, to locate and 
employ several techniques to deal with 
problems, and to view problems from 
various angles. On the other hand, a per-
son who lacks cognitive flexibility, the 
individual will behave ineffectively in 
dealing with situational demands and of-
ten experience errors in completing tasks 
in his life. Besides that, an individual who 
has high cognitive flexibility will be more 
able to adapt to stressful situations. 
Meanwhile, if an individual has low cogni-
tive flexibility, he will tend to be rigid and 
less able to deal with stressful situations 
(Dennis, 2010). 

Cognitive flexibility is an embodi-
ment of higher-order thinking processes, 
so cognitive flexibility also has levels or 
groups. Exploring the level/group of stu-
dents' cognitive flexibility abilities will 
make it easier for us to assess them valid-
ly, whether they belong to a certain lev-
el/level or not. Then work on how he 
reaches a higher level. To achieve all of 
this requires continuous efforts of educa-
tors in the learning process. 
 
Implication of Research 

The implication in the research is that fu-
ture researchers and education practi-
tioners, especially in schools, can try to 
design learning in schools so that stu-
dents' capacity for cognitive flexibility 
when solving mathematical problems can 
improve. Even so, cognitive flexibility can 
be studied in other materials besides so-
cial arithmetic for further research. It is 
also hoped that future researchers can 
develop learning models or methods to 
improve cognitive flexibility in solving 
mathematical problems. Apart from this 
the teacher can teach students one of 
three things to train so that students be-
come more flexible in cognition when 
working on mathematical problem-

solving problems, namely: (a) Teach and 
train students in different ways of solving 
mathematical problems; (b) Train stu-
dents to do something to pursue new 
challenges so that students find new 
ways of solving mathematical problems; 
(c) Train students to meet new people 
outside the student class when working 
on mathematical problem solving prob-
lems so that it is that students will be-
come more flexible. 

 
Limitation 

The limitations in this study include the 
time the research was not optimal, then 
the limitations of the number of partici-
pants and research subjects. This re-
search still needs to be carried out in 
more depth for the researchers them-
selves and future researchers related to 
students' cognitive flexibility abilities in 
solving mathematical problems. 
 
CONCLUSION 

It can be determined from the study and 
discussion that was conducted that the 
15 participants were able to demonstrate 
cognitive flexibility abilities and repre-
sented different levels of cognitive flexi-
bility abilities in showing indicators of 
cognitive flexibility abilities. A description 
of the level of cognitive flexibility ability 
in solving mathematical problems with a 
phenomenological research design on 
social arithmetic material, namely the 
first of 5 participants, at level 3 or flexible 
cognitive flexibility ability. Subjects were 
able to bring up both indicators of cogni-
tive flexibility abilities well, namely giving 
various interpretations of a picture, story, 
or mathematical problem and using vari-
ous strategies in solving a problem, but 
they were still not thorough in one of the 
questions. Second, there were 6 partici-
pants, subjects at the level of cognitive 
flexibility 2 or flexible abilities were able 
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to bring up indicators of cognitive flexibil-
ity abilities, namely using a variety of 
mathematical problem-solving strategies 
that were quite good when solving a 
problem. Third, there were 4 partici-
pants, subjects at cognitive flexibility lev-
el 1 or less flexible, only able to bring up a 
little indicator of cognitive flexibility abil-
ity, namely providing various interpreta-
tions of a picture, story, or mathematical 
problem so that it still needs to be devel-
oped. 
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